PCR-restriction fragment length polymorphism electrophoretic patterns of amplified ureB and ureC of Helicobacter pylori were compared between spouses after digestion with restriction endonucleases. Twenty of 21 couples, both members of which were positive for H. pylori, showed ureB and ureC patterns that differed between spouses. We concluded that in Japan, interspousal transmission of H. pylori occurs rarely.
Although previous studies have suggested the spread of Helicobacter pylori by close human contact (5), the major mode of transmission of this bacterium is still uncertain. Recently, some papers (4, 10) noted the possibility of interspousal transmission of H. pylori. Therefore, the present study was conducted to investigate the prevalence of interspousal transmission of H. pylori in asymptomatic couples in Japan using PCR-based restriction fragment length polymorphism (RFLP) analysis.
Seventy volunteer couples with no recent history of antibiotic use were enrolled in this study and, after giving informed consent, underwent endoscopic examinations at the University of Tokyo Hospital. At each endoscopic examination, several biopsy specimens were taken from the antrum and body of the stomach for culture. Each biopsy specimen was placed in a Seed Tube HP (Eiken Chemical Co. Ltd., Tokyo, Japan) and transported within 6 h at 4°C to the microbiology laboratory as previously described (11) . Each specimen was minced and gently homogenized in sterile saline solution and then cultured on both selective and nonselective agar media. The selective medium was lysed horse blood agar with vancomycin, polymyxin B, trimethoprim, and amphotericin B; the nonselective medium was Columbia 5% sheep blood agar (Becton Dickinson, Cockeysville, Md.). Plates were incubated at 35°C in a CO 2 incubator (Tabai Espec Co. Ltd., Kanagawa, Japan) in a microaerophilic atmosphere (7) for up to 7 days. Identification of H. pylori was done as described by Jerris (6) , including microaerophilic growth requirement, typical morphology, Gram staining, and oxidase, catalase, and urease production. The PCR-based RFLP pattern was then examined as previously described (3) . The oligonucleotides used as PCR primers were derived from the known sequence of ureC and ureB, which encodes an accessory protein required for urease expression. The ureC gene was first amplified by PCR using the primers 5Ј-TGGGACTGATGGCGTGAGGG (forward) and 5Ј-AAGGGCGTTTTTAGATTTTT (reverse). The nested PCR was performed with the primers 5Ј-AAAGCAGGGGT GAAACTCAC (forward) and 5Ј-AAGGGCGTTTTTAGATT TTT (reverse). The ureB gene was amplified by PCR using the primers 5Ј-AGCAATAGCAGCCATAGTGT (forward) and 5Ј-GGTCCTACTACAGGCGATAA (reverse). The ureC and ureB PCR products were 798 and 759 bp, respectively.
PCR amplification was performed with 50-l reaction mixtures containing 5 l of 10ϫ PCR buffer, 4 l of a deoxynucleotide triphosphate mixture (2.5 mM each dATP, dCTP, dGTP, and dTTP; Takara Shuzo Co. Ltd., Shiga, Japan), 0.25 l of each oligonucleotide primer, 0.25 l of AmpliTaq DNA polymerase (5 U/l; Hoffmann-La Roche, Inc., Nutley, N.J.); and 5 l of DNA which had been extracted by the phenol-chloroform method (2) using H. pylori obtained from biopsy specimens. The reaction conditions included initial denaturation of the target DNA extracted and 50 cycles of 94°C for 30 s, 55°C for 1 min, and 72°C for 1 min. The final cycle was 7 min at 72°C and was included to ensure full extension of the product. To examine the homogeneity and yield of the ureC and ureB amplicor, 2 l of the PCR product was electrophoresed on a 3% agarose gel with 1ϫ Tris-acetate-EDTA buffer containing 0.5 g of ethidium bromide per ml (8) .
For RFLP typing, the PCR product of ureC was digested with restriction enzymes HhaI, MboI, and AccII (Takara Shuzo Co. Ltd.) and the PCR product of ureB was digested with HaeIII (Boehringer GmbH, Mannheim, Germany). These reactions were performed for 18 h at 37°C in buffer recommended by the supplier. The digested products were analyzed by electrophoresis using a 4% agarose gel for ureC and a 3% agarose gel for ureB. HincII-digested X174 (Toyobo Co. Ltd., Osaka, Japan) was used as the standard for molecular size determinations. The gel was stained with ethidium bromide and then examined with UV transillumination and photographed.
Seventy-seven of 140 people (70 couples; mean age 58.9 Ϯ 1.0 years) were infected with H. pylori, and 63 of the 140 (mean age, 59.3 Ϯ 1.3 years) were not. There was no significant difference in mean age between these two groups.
Of the H. pylori-positive subjects, 29.9% had a history of peptic ulceration, compared with only 3.2% of the H. pylorinegative people. Of the H. pylori-positive subjects, 71.4% had atrophic gastritis, but in contrast, 44.4% of the H. pylori-negative people had atrophic gastritis. There were significant differences in the incidence of a history of peptic ulcer and the finding of atrophic gastritis between the two groups ( Table 1) .
RFLP patterns of H. pylori were then investigated to determine whether interspousal transmission did, in fact, occur. H. pylori was isolated from both partners in 21 couples (group 1). FIG. 1. RFLP analysis of H. pylori in couples in which both partners were positive for H. pylori. PCR of H. pylori obtained from biopsy specimens was performed as described in the text. RFLP analysis using the PCR product mentioned above was done as described in the text. Patient numbers are shown above the lanes. M, size marker; a, male; b, female. Only lanes 18 showed the same ureB and ureC digestion patterns in both partners.
In 35 of 70 couples (group 2), H. pylori was isolated from one partner only. We analyzed the RFLP patterns of the ureB and ureC genes of the isolates for both partners in group 1.
Twenty of the 21 couples had different patterns, and both partners of only 1 couple showed the same ureB and ureC digestion patterns (Fig. 1) . Parente et al. (10) also reported that having an H. pylori-positive partner with a duodenal ulcer may increase the risk of H. pylori colonization. However, they checked only the serum titer of immunoglobulin G anti H. pylori antibody and did not identify the strains of H. pylori. Georgopoulos et al. (4) reported that 56% of the partners of H. pylori-positive patients with a duodenal ulcer harbored the same strains of H. pylori as their spouses, as determined by the ribotyping method with 16S rRNA, the conserved part of its genes. There are several possible reasons for the difference between their results and ours. Firstly, it might be due to the difference between the methods used to identify H. pylori strains. Our method appears to be superior in differentiating between the strains of H. pylori (1, 3, 9) , since the ureB and ureC genes are variable. Secondly, it may originate from cultural differences between Japan and other countries, for example, differences in behavior involving intimate contact between spouses in Japan and Western countries, such as intimate kissing. Thirdly, the divergence of H. pylori strains between spouses might be due to spontaneous rearrangements or in vivo selection of mutant strains after interspousal transmission of H. pylori. This seems unlikely, since the persons with H. pylori enrolled in this study always revealed the same pattern of H. pylori during the follow-up period.
In conclusion, we concluded that in Japan, interspousal transmission of H. pylori occurs rarely, even though H. pylori seems to be transmitted perorally (5).
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